(i2)4*i*^ * ft^ i= at r5 ln r ^ m * HiemB 



(i9) nkxtathmntomM 



(43) BflRftMB 
2003^1 £23 B (23.01.2003) 



IIIIIIIIIIH 

(io) mm^mm^ 
WO 03/007079 Al 



(5i) m^tt&ttm 7 : 

(21) Sl^ttJliiS^: 

(22) SPgttiSi B: 

(25) HKtHliiCDWig: 

(26) @|$#FJ©Wfg: 

(30) fi5fettT-$: 
WIS2001- 189003 



G03F 7/039, H01L 21/027 
PCT/JP02/06218 
2002 ^6 E21 B (21.06.2002) 
B*fg 
B*B 

2001 *P6 £22 B (22.06.2001) JP 



(7i) mmx(mm^<±x<Dii^miz-D^x): m%m 

^XHttit#*± (WAKO PURE CHEMICAL INDUS- 
TRIES, LTD.) [JP/JP]; t 540-8605 *HElft 
BIZTI1-2 Osaka (JP). 



(72) m%%-, ti&U 

(75) fPJ%/tblHA/*SKC>^T<7><frJ: *3E (MAE- 
SAWA,Tsuneaki) [JP/JP]; f 350-1101 Jl|@rp ^ 

1 6 3 3 Saitama(JP). Jfflif (URANO,Fu- 
miyoshi) [JP/JP]; f 350-1101 t^II JHjBrtT *3=tt* 

1 6 3 3 Saitama (JP). 

(74) jtmX: ?P5t^*lSlttie#tt m*SJfi(WAKO 
PURE CHEMICAL INDUSTRIES, LTD.): t 103-0023 
3USiR**E B*ffi*ffll-Tg 1 #7^- Tokyo (JP). 

(81) II flirt;: AE, AG, AT,, AM, AT, AU, AZ, RA, BR, 
BG, BR, BY, BZ, CA, CII, CN, CO, CR, CU, CZ, DE, DK, 
DM, DZ, EC, Eh, HS, hi, GB, GD, Oh, Gl I, GM, I IK, I III, 
ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NO, 

[mm*] 



(54) Title: RESIST COMPOSITIONS 
M (54) Is'JX ht&f&M 



— _J_CH 2 -c-4- 
= Ml V X ; 



0 

OH 




^ CH2 .64-fcH 2 -C 



(57) Abstract: Practical resist 
compositions which have high 
resolution, high sensitivity and 
good pattern profile suitable for 
electron beam rnicrolithograpln 
or the like and do not cause 
outgassing even when irradiated 
with an actinic radiation under 
high vacuum. Namely, (1) a 
resist composition composed 
essentially of at least one poly mer 
comprising monomer units 
represented by the general formula 
[1], monomer units represented 
by the general formula [2], and 
monomer units represented by 
the general formula [3]: [1] 
[2] [3] at least one compound 
represented by the general formula 
[4] which generates an acid by 
irradiation: [4] an organic basic 
compound, and a solvent; (2) a 
resist composition as set forth in 
item (1) which further contains 
a polymer represented by the 
general formula [13]: [13] and (3) 
a resist composition as set forth 
in item (1) or (2) which further 
contains a compound represented 
by the general formula [12] which 
sencraies an acid bv irradiation: 
[12] 
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Photopolym. Sci. Technol. , 1997 ¥, 10 #(3 397-408 M ; H.Ito 

20 ^, J. Photopolym. Sci. Technol., 1996 9 #(4 557~572 

7-261377 #&$B;ftR§¥ 8-179500 £T?«, # U (p- 
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<d f ? <i x v =5- y tfmmm-t €%rz$>, mm \z n&m r * & v> t v> a 

M*_k£\ M¥ 11-305440 #U (kFo^yXf V 

>IZ?V>17 9 U;l/Rtert-^^;V) t h 'J7x-J1/XM-<)A a- 
5 7M0^^>XW-h^tfcl/^Xf^ X, #M 2000- 
66382 #1) ( P -hFn^i/Xfl/>/XfV>/7^J 

tert-^^;i/) ih'J7x^MJ^-7A /I- 7 P ? 5> >X 

ftfc«fc ^4Lfc/^-7;i'tP7'3' >XW>t^fCA-7Mn7 
$I?L&\ 7-209868 #&«fc£T:fcJ:, #U (tHD + ^XfW 

>/7^i/>/7 7 u ;WBfe tert-^^;i/) t N- ( h u 7 n ^ 

15 Xjl/^i/) t*y^n.[2,2,l]A7>-5-I> 5 

IB-^-tiTfel/^X X, H.Ito^, ACS. Symp. Ser., 1995 614^ 

(Microelectronics Technology) , 21 ~ 34 I ; H.Ito If , 
J.Photopolym.Sci.Technol.,1996 ^,9 #(4 ■*§■), 557—572 H&ifTte, 
U <p-fc H n^>-.X^^>/7^ U JUt tert-7* tN-*>7 7-7 

20 j^-w+yt7^iK 5 HXtt N-h u 7;v^npt^>x;i/^x;i/ 
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09*-fc£, #H¥ 11-167200 Bfcffl&H^fF H 813113 
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k>/T7 U;i/^tert-7^;y) ty- (4-tert-7*^7 x 

10 # 2, h ^ fc n y y ? x h ifi^ & T?afi ft ifi& n , s fc umm H 

0H*.fc£, #H 2000-187330 #&ffifc£T?fcl, #U (p-l-tert-7* h + 
ih^yxfl/>/p-h H D^yX^l/» t 4-7b*->7xn;]/>?7x 
15 n;i/x;v*r.7 A 4-b 'J 7;V:tn^;i^>if >x;V**- b*SL-& 
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x ^ 1/ > /p-tert- 7 h ~> ;i/ ^ - ;i/ -> x ^ i/ > ) £bux (4- 

tert-7 h*^7x-^) X;P*"7A h U 7^tn^^>XJ^^- 

25 ##?fS£-r3#x (mis, T7b^x) <D^tb^m^}f-Aifim^^m 



WO 03/007079 PCT/JP02/06218 

5 

mx\±, #i¥ 7-261377 n&m #pi¥ 8-179500 ; #m§ 

5 2000- 1873 30 5j?U (p-tert-7*b^>#;^x;b^ b^r 
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>^7;i/^-n^>if >x;i/*^- b, b U 7xx;bx;b*x7^ 3-b u 

7;b^n^Jb^>*tf>X;btf^- K tfX (4-X^;i/7x-;i/) 7x 
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25 -IS^ [63 t:^TR 10 '^$n§, AD^>gf, 1~4 
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X^]y>/X^U>/7^ V)Vm U-y7i^JHfJW, #U (p-b 
H □^->^5 1 l/>/^^l/>/ / 7^ u ;i/g? 2-7xn;v-2-yp tf;i/)> # 
5 U (p-h FD + y-a-/fJUfk//X^^>/7^ U;PK tert-^ 

tert-^>^;P)> #U (p-h FP + yXfl/>/Xfl/>/^^^ U ;V 

m tert-^^l/), tfU (p-hFn^yXfV>/X?l/>/^^y 'J 
10 JUl-^^y^D^yJV), ^?'J (p-kFn^yXfk>/xfV 
>/;*^lUHt Th7tFDt:7"^), #D (p-h Fn^yx^k 

y/Ts^-vy/ z vjvm i-r?~?>?)V), #u (p-tFn^yx 
?i/>/xf i/>/^^^ u;bm 2-^^;^-2-7^^>^;v), tfhj ( P - 
tFo^yX?P>/xf k>/^^i"j;« 4-^;W2-:t3rV-4-T- 

15 h7¥ 7~)V), ^ U (p-tFD^yXfl'>/Xfk>/^^U;H 

h ^x-jMfW, U (p-h FD- 
U;m i,i-y7i-jH^), #y (p-h 1 
>/y<^^U;Pm 2-7x-jK2-7'nh'jl'), #U (p-h H P^y-a-^ 

?-)V7,^vy/7s?-vy/*w vivm tert-^^;i/), #y (p-b hp 

U (p-hFD^yXf ky/p-^f^f k>/7^Ui« 

;y)> #u (p-h f a^yz^uy/m-t^-jvz^yy/y ? u ;H£ 

tert-7'^;V), #U (p-k Fn^yXf l/>/p-/f^f k>/7^ U 
tert-^>^Jl/)> #U (p-tFn^yX?^>/m-^fJWfl/> 
25 /7£ U;Ptt tert-O^^), #U (p-h Fn + yXf k>/p-^f ^ 
X5 t V>/T^U;m l.^^^n^^), #U (p-h Fn + y 
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#U (p-k Fn + y^^V>/ P -^5 1 ;i/Xfl/>/7^ U;Ht rh7t 
Fnk'y^), #U (p-k FP + ^f k>/p^?;^f ^>/7^ 
U iHt #U (p-k H DtyXfl/V/m-^^Jl'Xf 

5 l/>/7^U;Ht l-7^T>fil') l #U (p-k Fn + yX?l/>/p- 
;*5P;V7^1/>/7£ u;vgfc 2-^?;i/-2-7^v>^;i/), #U (p-k H 

(p-k f ~> x ^ v >./> * 5=- 1/ >/7 7 >J ;H? 4- 
^^;i/-2-^-^V-4-x h y ¥z>-)l), #U ( P -kFn^yXfk>/m- 
10 *^)V7,?-V>/7v- U;Wtt 4-^^;U-2-^^V-4-t- F 7 k^n;y), # 
U (p-k Fn^yX?l/>/p-^5 1 ^5 1 V>/7^'j;« F U 

#>J (p-hFn^yXf W>/ P -^f;VX?y>/7v 'JJ^ 
£ l,l-V7i^H?JI/), #U ( P -tFn^yXfV>/p-^^X 
U^K 2-7x^-2-^P k;P), #U (p-kFo + y-a- 
15 *?-)V7,^]/y/ v -*3 L )V7sJ-\/>/7 9 V)VWt tert-^;i/),#U (p- 
k Hn.^i/-o!-7<^;yX5 1 l/>/p-7<^;i'X^ly>'/T^ U ;PBfe tert- 
^>5F;iO> #U (p-k FD^yXfl/>/p.^7^X71/>/^^7 U 
)im tert-^JlO, #U (p-k F D ^ >-X^ 1/ >/m-^ 5P 1/ >/ 

^^^'JM tert-7^;U), #U (p-kFo^yXfkVM^M 
20 FU>/**9 tert-^>^;i/), #U (p-k Fn±yXfy>/ 

in-^5 1 ;PX5 i l^>/^^^U;i'» tert-^>^;i/K #U (p-kFP^y 

xfi/>/ P -^7M7i/>/^^7 u;vk i-/f;k>7DA^yji/), 

#U (p-kFn^yXfky/m-^fHfl/V^^^JJH 1-* 
^y^A^yW, #1) (p-k FD^ryXf k>/ P J?JI/X?l/> 
25 //^^JMfF7kFDk7^), I'J (p-hFn^y7fl/> 
/p-^fMf l/>/^^^'jj^ i-y^>5F;i/), #y (p-k Fn 
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*^#u;pk 2-^.^;i/-.2-7^v>^;i/), #u ( P -tHn^^>xfi/> 

;]/), ^ U (p-h Fn^y^5 : V>/m^?^X5 : I/>/^^^ 
4-^;V-2-:t*7-4-T-h^t£ 7^), #U (p-t FD + yXf !/>/ 

10 fjw^u (p-t Ko^yxf i/>/ P ^^xfv>/^3'^ u;v» 

^^;i/7;^lx>/^^^ >J;Pm tert-7^;k). #U (p- k FD^y-a!- 
*^)V7,^V>/ v .*?-)V7s^V>/ *W V)m tert-^>^;i/), # 
U (p-t^D^i/Xfl/>/p-IfJ^fl'>/Ti"JiH tert-7*^ 
15 JWJUCp-hHn^yX^I/Vp-i^X^l/VT^UJH? tert- 
^>^)V), #L) (p-tFn^yXfk>/p-x^xfV>/7^'J^ 
£ l-^^il/v^ P^vJI/K #U (p-h^D^yX?V>/p-lfJV 
X^V>/7^U,« 1-7^V>^;10, #U ( P -tFn^yX7 t l^> 

/p-x^px^v^/t^ u;vtt 2-^^;I/-2-t^t>^^)> #u ( P - 

20 hFP + yXfl/>/p.lfWfl/>/7^'JM 4-^5= : ;V-2-^^ 
V4-7f7t!7^), #U (p-kFn^y-a-^^Xfl/Vp-If 
;i/X^l/>/7^ tj;Pm tert-y-T-^h #U (p-tFD^y.a.^fJl/ 
X^l/>/p-X^;P7;^^>/7^ 'J;P^ tert-^>^;!/h #U (p-k 

Hn^r>-x^i/>/p-x5 1 ;i/7;^i/>/^^^ u;i/m tert-7^;i/), 3jt 
25 'J(p-tFD^yXf ^>/p-Ifj^f l/>/^^^'Jj« tert-^> 
3^), #U (p-hFD + yXfkVp-lfM^l/V^^^'JiH 
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l-t^Jlz/pU^t/JV), #U (p-k Fn + yXf l/y/p-X^JVX?. 

P -x?;i/X^i/>/^^^ u;i/m 2-^^)V-2-7^^>^jv), #u (p- 
k Fo^yXf l/>/ P -xfj^f ^>/^^^ V JVM 4-^;i/-2-* 
5 ^y.4-f h7tf7^), (p-bFP^y-a./fjl/Xf l/>/p- 

X^;i/X?V>/^^^ U;V» tert-7*^;VK #L) (p-kFP + y-a- 

x^i/X^i^/p-x^Ji/X^i/T-zx^ u;i/m tert-^>^;i/), ^ 

U (p-kFn + i/7fI/>/p-n-7°Olfjl'X5 : ^>/7^'J;H tert- 

7>;i/K *u (p-k h u*^x^u>/p-n-7°u M^y^T-vy / y v 

10 U;P» tert-^>^;P), #1) (p-k H D^y^f 1/ >/ / p-n-7°n k°;i/X 

j-vy/r 7 u just n^\^v,^), #u Cp-tFn^yx 

^l/>/p-n-7°D hf;VX5 1 l/>/T^ U 1-7 7*"? >^)V) > #U 
(p-k h*D^vX^l/>/p-n-7*o k°;i/X^ V>/7 9 U A-M 2-.*tF 
;V-2-7^V>5P;i/K x^'J (p-k Kn^X^l^/p-n-XDkjVX^ 
15 V>/T% VJVWt 4-^^;P-2-^^V-4-t- h 7k°^x;U), #U (p-k H 
^ D^y-a.^^X^l/yyp.n.ynHKfl/VT^'JW tert- 
7*^)1/), Jj?iJ (p-tFD + y.a^fHfkVp-n-y'nk'JUfk 
>/7 7 U )Vm tevt-^>7-)l), #U (p-k F □ + yXfl/>/p-n- 
7°nk;px^i/>/^^7 U^m tert-7^;v)> (p-hHn + yx 

20 ^l/>/p-n-7°P k°;i/X.^V>/*^ U tert-^>?Jl/K # U 

(p-k Fn + yXf y>/ P -n-7'nt"^Xfk>//^^ U;Hfe l-X 
' f^y^'N^yjy), #U (p-k H P^>-X^l/>/'p-n-7°o k;i/.X 
^l/>/*^U;H! l-7yY>fjl/), #U ( P -k Fn^yXfl/> 
/ p -n-7°P k°;Px^k>//^^ u jpgfe 2- *?-)V-2-7 ft 
25 U (p-hFD^yXfl/>/p-n-7nHJ^?l/>/^^^JJH 4- 

^^-24+y-4-fF7k7x;k), #g (p-k FD^y.a.^fH 
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5PV>/ P -n-:/a \L)]/7,^vy / v u jvm tert-y^)V), #y ( P - 
t Fn + a J- V y/ v -i\-7°n tf;VX TV>/*$Z U AM 

tert-^>^;V), #'J (p-t FD^vXf I/>/p-^ V^OHJl/Xfl/^ 
/7£ ij;|,g|" tert-7^;i/h #U (p-b h'P^>^f V>/p--f V^D 

>/p-f 7 7°n ejl/Xf k>/7^ U « 

tfU (p- k F n + y ^ f k >/p^ V 7° D h°^7 ? P >/7 ^ U JH 1- 

y^-?>5p;i/), #>j (p-t Hn^>'X^i/>/p-'f y7 0 ntf;kx^i/> 

/T^U;^ 2-^^;p-2-T^T>^;^), #U ( P -t Fn^yXfl/> 

io /p--f V7°n t^x^i^/r^ ij;h£ 4-^ ^;i/-2-^-^ v-4-^> ^ tf 

^-Jl/), *U (p-bFa^y-a-^f JVXf Vy/p-^V^PkJVXf 
l/>/77U;i/^ tert-7*^;i/h #U (p-kFD^y.a.^H^I/ 

>/p--f V7°n kf;i/x^k>/7^ u;i/ft tert-^>^;V), #U (p-t 

FD*yXfI/>/p-< V7°P tf;i/X^I/>./'^^^ lj;]^ tert-7*^ 

15 #y (p-t Fn + yx?l/>/p-^ 7 7°n tf;px^k>/^^^ u 

tert-^>^;i/)> JtfU (p-t FP.^yXf 1/ >/p--< 7 7° D t A-X 

^ U;PK l-t^JV 1/9x1^*1/ ft), #U (p-t.Fn + e/ 

x^i/>/p--r y 7°d tf;i/7^p>/^^y u i-r^v>^;v), 
#U (p-t Fn + yxfl/>/p-f y 7°n t°;i/7^ 9 V ] ) AWt 
20 2-^^;i/-2-7^7->^;V), #U (p-t Fn^yx^V>/HV7°nk 

(p-t FD + y-a.^fJMf k>/p-^ V7 6 nk°;i/Xf y>/^^x 
U^tt tert-7*^;i/), #u (p-t FD + y-a^fj^fi/y/p.^y 



25 V>/p-n-7 > ^7f y>/77 L) tert-7^;i/), #U (p-t 

FD + yXfk>/p.n-7^XfI/>/7^ U;VK tert-^>^;V), 




U;P» tert-^>^;l/), #U (p-kFn^y 
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#U (p-b H D ^ f W >/p- n-7^;PX f ^ > / 7 ^ 'J J« 1-*^. 
JV^^DA^yJk), #U ( P -tFD^yX?l/>/p- n-^Jl/Xfl/ 
>/77'J;H? 1-7^t>~p;I/K #U ( P -b h'n + y^fk>/ P - n- 
7^;i/.x^i/>/7^7 2-,^^;i/-2-7^T>-7;i/), #U (p-b F 

5 n + yXfV>/p- n-7^^^^I/>/7^U;k^ 4-* 3^-2-*-* V 
4-Tb7H7^), $ U (p-b F D^yXf k>/p-n-7?jl/X?l/ 
V)Vm. tert-y^PK sJ?U (p-tFn + y7fk>/p- n- 

7^;yx^i/> / / ^^7 u;n* tert-^>^;v), #u ( P -tpn^^ 

^V>/p- n-7'fJVX5 : y>//^^'Jj« ^JV v Z P ^ V 
10 #U (p-tFP^yXf k>/ P - n-yfJ^fW^^^'JjV 

I l-7^?>? JW, #U (p-tFn^yX^y>/ P -n-WXfk 
>/y^7U;H? 2-7^^-2-7^7 >5W, #U (p-kFP^yXf 
l/>/p- n-7^Jl/X^-l/>/^^^ ij )Vm 4-^^;i/-2-^^y-4-T- F 
7lf7^), #'J (p-tFn + yXfkVp-l'y7YKfkVT 
15 2Mj;Vtt tert-7>;i/), #U ( P -tFn^yXfl/>/p- -fV7fM 
3^>/7 7 U;« tert-^>^;i/), #U (p-b KD + yX^I/Vp- 

^fV7>jV7fV>/7^UJH i-^^;i/v-^a^\^~>;v), #y ( p . 
b FP + y7?k>/p- V7^JP7f V7/77 'JM 1-7 ^7 > 
3=\H/), st* U (p-b F o^yXf l/>/p- -< V7f;V7f 1/7/77 U 
20 JIM 2-*F)V-2-y?v>?fr)* -#V (p-b FD + y7fy>/p- -T V 

7*^;yX5 1 i/>/7'7 u;pk 4-^ ?;p-2-t+ v -4-f h 5 if 7 , # 

U (p-b FD + y7fl/>/p^y7f;VX?y7/^77UJH tert- 
7^;y), (p-b FD + 7Xfl/7/p- ^V7^H?l/>/^^ 

7'Ji« tert-^>?JVK #U (p-b FD+yXfl/>/p- -fV7fJl/ 
25 XfVV/^^'JJU^^y^DA^yjH, #y (p-tFn + yX 
?-U>/y>- -f V77M?77//7^ UJPt7^777;V)^iJ (p. 
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k Fn^yxfi^Vp- ^fv^xf v>/^^^u;n 2-7 



^7^JV7 (p-k Fn^77^/7/p-sec-7*77l/7^77/77 

U;PK l-^J^^nA^yjk), #y (p-k Fn^yXfl/> /p-sec- 
7^;i/7^>/7 7 u;w» i-t^t>^;v7 #u (p-tFn^yx 



10 #U (p- 1 F n ^ y'X ? 1/ >/p-sec-7*f f 1/ > / 7 ^ U 

W^mV-^fhyHy-Jl/), #U (p-k Fn + 77 7 77/p-sec- 
7^7^77/777 L);H& tert-7^Jl/7 #U (p-tFn^yXf 
l/>/p-sec-75 1 ;i/7^I/>/^^^ y;p£ tert-^>^;i/), #U (p- 

k Fn^77^77/ P -sec-77 c ;]/77-7//777 y i-^^v 

15 is 9 W\*r tf'J (p-k Fn^777 7 7/p-sec-7~P;P7^7 7 

/777U;H? 1-77^7^;17> #U (p-k Fn3r77^7>/p-sec- 

7^;i/7^7 7/777 u;vm 2-7^;i/-2-r^v>^;i/), #y ( P -k 

F □ ^ 7 7x 7- 7 7 /p-sec- 7 777 7 7 1 7 7 / 7 7 7 U JVfl 4-y<^;i/-2- 
^7-4-t- h ^k^~;W, #U (p-k Fn + 7X^7 7/ P -tert-7^ 

20 ^7^7 7/7 7 'J^m tert-77;l/), #U (p-k Fn + yX?l/>/ 
p-t.ert-75P;!/7^7//7 7 D;H» tert-^7^;i/), #U (p-k Fu^ 
777-7 7/p-tert-7*77l/7 7-7 7/7 7 U 1-^JVy^A^ 
7;W, « (p-k h'D^yXfk> /p-tert- 7 ^ ;y 7 7^ 7 7 / 7 7 U ;]/ 
tt l-7^7>fJk), #U (p-k Fn 3^7X^7 7/p-tert-7^PJl/7 7- 

25 k>/7^'JJl/i 2-^f;V-2-7^Y>f Jk), ^'J ( P -kFn^7X^ 
7 7 /p-tert- 7*7 ;77 7^ 7 7 /7 7 »J 47f Jh2-^V-4-r h7 



n^77?7 7/p-sec-7>jl/7^l/7/7 7 UJl/m tert-77" JU) , ^ 
5 U (p-k Fo^7X^7 7/p-sec-77;]/X^7 7/7 7 >J ;Ht tert- 



■7; 7 7/ p-sec- 




u;v« 2-7^;]/ -2-77*^77-^7 
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¥y~)V), #U (p - k F P + X 7 !/ > /p-tert- 7* 7 ;i/ X 7 k > / 7 
U;V» bU7x^V^^V), #U (p- k F P * / X 7 > /p-tert- 7* 

7;px7i/>/7;y u;v» #u (p-k hp + 

/ X 7 1/ > /p-tert- 7 7 X 7 U > / 7 U JPffi 2-7 x " JI/-2-7 P k° 
5 ;i/)> #U (p-tFD^y-a-^Hfl'> /p-tert-7*7 il/ X 7 W / / 
T^UJPK tert- 7 -7 sJ?U (p-k Ha + y.ffi-^'J-J^f l/>/p- 
tert-7>;]/X7l/>/7 7 U tert-^>7JW, #>J (p-tFD^y 
X71/>/p-tert-77Jl/X7-l/>/^^^ U tert-77JVh #U 

(p-t: FP + vX7l/>/p-tert-77;PX71///^y- )J tert- 
10 1>F)V)* #U (p-k F P^/X71/>/p-tert-77;kX71/>/7<^ 
#U;i/R + #U (p-k F n^pyXf l/>/p- 

tert-7*7;ux 71/ >/*#£- u ;H£ i-7^v>7;W, #U (p-fcFn 

^vX7l/>/p-tert-7*7;i/X7t/>/;><^y- ij 2-p<7^-2-7^ 
^>7;V), #L) (p-k FP^/X7I/>/p-tert-7*7;i'X7l/>/y<# 
15 ^U;P« 4^f;W2-t^V-4-fb7.i;5^), #U (p-tFn^yX 
7l/>/p-tert-7 f 7;VX7l/>/^£ h U 7i-JMf^), 

#U (p-h F P^/X7l/>/p-tert-77;yX71/>/7V^ u 
U-^7i^JHfJk)> sJ?U (p-k HD^yXf l/>/p-tert-7*f;l'X 

?-vy/*W VJVm 2-7xn;i/-2-7°n k;i/), #u (p-tFn^y- 

20 a-^7;i/X7l/>/p-tert-77;PX7l/>/X^X U tert-7*7 
#L) (p-k F n * /- a 77VX 7 V >/p-tert-77Jl/X 7 1/ >/ 

*$W)vm tert-^>7;i/) swgitfsns. 

^n^^Tfe, SMM, xyf>Mtt^^, MfcfcEtfU ( P - 
k FP^ZX7l/>/X71/>/7y* tert- 7 7 Jb), #U (p-k 

25 FD^yX?y>/Xf k>/7^'JM ^y^DA + y^), 

#U (p-k Fn^^x7i^>/x7i/>/7^ u;vm i-7^v>7;v), 
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#U ( P -hFn + yX5 1 V>/^fV>/7^'JJH 2-*9\>V-2-7^ 
~?yj-)V), #U ( P -tHD^i/Xfl/>/Xfl/>/7^JJH 4-^ 
^;P-2-^-^V-4-t- h ^ tf #U (p-t FD^y7fl/>/p.^ 

• ^;i/X^l/>/7^7 >j;i/® tert-:/^Jl/K # U ( P -hFn^yXfI/> 
5 /m-*?-)\>7s?-V>/TW)Vm. tert-T^K # L) (p-tFD^yX 

U (p-t Fn^yXf l/>/m-^f;VXf ^>/T^'JJH l-^J-JV 
*s9W\**/)V)* #U (p-hFD^yXfl/>/p.^^XfV>/7 
PVfrWt l-7?-?>^)l), a|?U ( P -tFD^yXfk>/m-^J^ 
10 ?-Vy/JZ V)VWt l-7^T>^;i/), #U (p-t Fn^->Xifk>/ 

p-^ v->/77 u;nt 2-*?)V-2-r?v>?)V), #u (p-t 

F n^v'Xf l/>/ m -^?JMf I/>/7^ 2-^^;i/-2-7^V 
>^;i/), #U (p-bFD^y75 1 l/>/p^f;H7l/>/7^'JM 
4-^f^-2-t^V-4-f F7^7^), #U ( P -tFP^^fI/>/ 

15 m-*?-)V7s3-V>/T2 U ;Ht 4-^?;i/-2-^V-4-fh7 lf7^), 
(p-t FD + v'Xfl'V / p-tert- ^ ^ )]/ V y / 7 ^ U ^tt 
tert-T^Jkh #U (p-t F □ + v-X^l/>/ / p-tert-y^;I/X7l/>/ 
7^U;PR l-^^;i->^7 □ 7js U ( p -kFn^yXfl/>/ 

p-tert-^5 : -;i/X^V->/7i7 U;U® 1-7^*7 > 9^ K #U (p-t Fn 

20 ^^X?U>/p-tert-7*5 1 ;t'X5 1 l/>/7^ U ^ 2-;* ^;i/-2-7^V 
>^;V), #U (p-t FP^>'X5 1 V>/p-tert-7^;VX^l/>/7 7 u 

;vm 4-^^;i/-2-^^y-4-7-b^t°^-;i/) ^*s»*u<, #u ( P -t 

FP^vX^I/>/7s^k>/7^ U^ft tert-7^;i/), #U (p-t F 

n^~>x?l/>/xfl/>/7^u;i/t l-^jl/y^n^yjy), # 
25 U (p-kFn^^xf V>/Xf l/>/7^'JM l-7^?>?Jl/), 
#U (p-t FD^yXf |/>/X71/>/7^UJH 2- J* 3^-2-7^ 
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^-2-t^y.4.fh7lf7^), #U ( P -kFD^yXfl/>/p-/ 

/ P -*^;i/;^i/>/7? u M^y^nA^yf), #y ( P - 

-2-7^^>^;P), $U (p-h H P + yX?l/>/p-^?Jl/X5 1 I/>/ 

X5 1 l/>/m-^5 : -;VX5 1 l/>/T^ U;PM tert-7*^;V), #U (p-h K 
10 D^yXfl/>/m^fJVXf!/>/7 7 >J )V& l^^*>fnA^ 
->;U), #L) ( P -bFn^yXfl/>/m-^^Xfl/>/7^'JM 
i»ryv>f;P), #U (p-tFn^yXfk>/ m .^fK5 : l'>/ 
7#U;H8 2- j* 3^-2-7^ ^>^)V), #U ( P -bFn^yXfl/>/ 

m-^f^xf i/>/7^ u;v» 4-^^;p-2-^^y-4-T-h^tf 

[5] Ti^ns^'jT-c^sn [i] T^^n 
nst y v-¥fics t&s tfn;wb-&'» ; E/T-Rtx-is:sc [3] t 

M^«h;PX>, l,4-v^-+it>, f F7kFH77>, -fV^PAV 

25 o.i~3o mm%<Dm&mmm* mx\$TV4 v?>n- hj;k 2,2'-7 
y if x (2,4-^ y Fjvn v n n h u ;i/>, 2,2*- r v tf x(2-y y n tf •* 
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>m*7)V), 2,2'-7V tfX (2-* ?-)V7^U~Y D iV), ii!Mt;^>W 
T&nfcvVU^ ;i/^©#ffiT, 50-150°CT 1-20 ItMSlS^iirS 

K«fcD-jft5£ [5] T^^tiS^U v-^#6>ns. • 

5 [5] ^^ns^'jT-oii^^t (mw) 

3,000-50,000, Iff £ b < 5,000—25,000, «k D £F S U < }$ 5,000 — 
20,000 T^§o Sfc, ^©#ftg (Mw/Mn) te, 1.0-3.5, 
L < « 1.0-2.5 tW. 
-JKj£ [13] ^^tl§lUV-©M^tlt}t MfcfcTtfU (p- 
10 t KP^>X^l/>/p-tert-7* h4^>X?I/>), # U (p-hFP^yX 

15 I/>/ p-tert-y h^->*;i/^-;i/^ h + yX^^» ##$wrstu * 
T?*>, #U (p-fc Fn^^X^l/>/p-tert-^h^^X^k», #U (p- 

fc FP4 i >'7;^ix>/ p-tert-7 h^z/ftjv-tf-fyjr^^zj-uy) *f>ifi 

• M^.tf«rH¥ 4-221258 M¥ 8-123032 

20 10-53621 #^IR^itEtt©^ffifc:lpi;Tff^.««t^. 

-183* [13] TiSnSl'J^-OiiW?! (Mw) te, a 
S 3,000-50,000, £?£b<& 5,000-25,000, £ D £ L < « 5,000 
-20,000 T££o (Mw/Mn) 1.0-3.5, $? 

SL<« 1.0-2.5 

25 [i 3] TS^n^^UT-s, -«tS[5]^$n5#<j-7 
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5-60 : 4 0T?*0, fftt<tt90 : 10-70 : 3 0tfe5„ 

-JftS; [13] T^$tlS#U V-£-jft3£[5]T^3tt5#U V- 
tSfi#LTffl^5»^l:tt, ±|B©-jK!5£ [5] fc^jTTSISfc-HR 
5 j£ [1 3 J £±fELfc£n#J«£&S «fc5 fc^fcSillbTfcHT 

[5] tiSL^K [1 3] t%±W,LfrWi*tkm 

10 [4] T?w*naifclt«MltK:«kD«*55^*r (KT, 

rm^g^^jj tmrn-rz,) ^±s^«^^^i^§ 0 [4] 

3-hU 7^^P^5";i/^>if K 3,5-^-bU 7;V^O^^ 

[4] T^£tisstf§«m, gaassssrr %t&\zMm 
mtett^zmmmmmfimtbTM^-^ [6] T^^nsiMj 
20 »»s»^ba«i*fc^*rs*»ia*«i*tt--tt3S: [6] ©&©fc 

*mzn, [6] T^£n««3fi£9mtf-«a; [7] T^^n 
s»56^»J**^¥3ttT?fflViT'b«tvi^ -jK^: [6] t^snstf 
^^j^-jgiC [7] T^$n§m^^^J<h^*^ lii^ii^ttffl 
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-jess [fe] T^snsgss^saRtf-flg^ [7] T^^nstM 

3 C6] T^3ft5B^£^©^#M;fttf-jR5£ [7] 

5 ^(D-m^, [6] T^n&s^^jt-igxt [7] 

^JOi^tk^tt, fiMttT2 : 1-1 : 50||T»5ui^iL^ o 
-jRSC [6] T?wSn5*«§S(O^WtLTtt, «K.«y7i- 

K V7 x 4-^^7xrJl/XJ^^7A 2,5-^^7 n D^>if>X 
10 ;V*^-K y7i^ 4-^^7x-^XJ^-^A 2,4,5- h U # P 
n^>-if >.XJI/*^- h,i?^3in;i/ 4-* x -Jl/x;)/*- # a 3- 
- h P^>if >X;i^^~ K v7x 4^^7i^XW-^ 
A 3,5-i?- h P^>if >X;i/*^- K y7i"J^ 4-/fJV7x-J^ 

;i/7fr-<7A 3-hU 7;p^-D^^;i/^>-tf>x;i/^^- h,^7x-jp 4- 

15 ^fJV7x^J^J^-'7A 3,5-v- h U yfrXUt^JVOV >Z)V 
^^b,y7x-^ 2,4-y^fJl/7x-Jl/XM-7A^>^7;W 
P^>1£ >X)V&*~ K y7i-^ 2,4-^^f^7xZM^*^7 
A 2,5-^7 DD^>if K y7i"JI/ 2,4-?7f^7x- 

^X^^-^A 2,4,5- h U 7 D P^>if >X;V*^- K v7x~;i/ 

20 2,4-y^fJ!/7x-JKJ^-7A 3-- h P^>i£ K 5? 

7x-J|/ 2,4-^^^7x-^XJ^^7A 3,5- S* — h P^>if>X 
K y7x^ 2,4-y^^7x^Kjy*^vA 3- h U 7)1 
*U* ! ?)V'*><V>Z)Vft*-h, y7x-jp 2,4-^^5 : -;kXx-;vx 
;i/^n^7A 3,5-y-h'J 7 )\ftU ^J-fy^y^y 7,)Vft%- V , -77i- 

25 ;V 2,4,6- h U ^^7x-JWW- >7A^>^ 7 P ^ >if >X 
;P#*-K v7x~;l/ 2 > 4 ! 6-h'J^fjl/7x^JV7Jl/*^7A 2,5-^ 
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;V^-^7A 2,4,5- b U 2 U D^>if>X;i/^^- b> v7x-;i/ 2,4,6- 
b 'J^fJl/yi^Jl/XW-^A 3-P- h P^>if >x;l/*^- K y7 

x-;v 2,4,6- h u *?-)iy x.-)VX)Vft~y& 3,5-vx b n^>if>x 

5 K i?7x.~)l 2,4,6- b U ^f^7x^HJk^7A 3- b U 

7;i/^P ^^;k^>-€>X;V*^- y7i-^ 2,4,6- b U 7 

x-;bx;b^-7A 3,5-^-b u 7;b:tn^;^>i£>x;^*~ b^ 

v7i^Jl 4-If^7i- JVX ji/*n^7A^>^ ^ JV^D^>if >X 

;btfc^- k y7izji/ 4-x^;b7x-;bx;b*~7A 2,5-^7 pp^ 

10 >if >X;i/^^- y7iZ^ 4-X^;i/7xXjVX;l/^X<7A 3-b 
U 7J^D/fJK>t , >XJl'*^-b,y7xZjV 4-Xf ^71-^ 
X;b*X7A 3,5-^-b U 7 )V^U^^)V^>M b, ^7i 

*^-hr77x"JP 4-n-:/P k"Jk7xZ^7,J^z7A 3- b U 7;i/^- 
15 P^^JV^>if >7UI/*^- K y7i x;b MV7'D b°JV7x^Jl/7 
J^->7A^>^7MP^>f h, ^7x^JV M7 7° 

o t°j!/7xx;i/x;i/^r:f7A 3-b U 7)V*n ;^;]/^>if >x;i^^ 

— K y7xZjy 4-n-7fJl'7i^XW-7A^>^7Mn^> 
if>Xjb^- h,y7x^ 4-n-7f*7i-JWJW^7A 3-b U 
20 7;b^P^?;b^>i£>X;b*^- K v7xx;i/ 4--fV7 , ^7iX 
Jk7J^^7 2>^y$> 7 JV^TU^y^L >X)l/ft*~- h, i^7x^ 4- 

-r v7*fji/7i-j^w^7A 3- b u 7;i/^-D^^;i/^>if>x;i/ 

jfr^- K y7x^ 4-sec-7'>;i/7xr:;i/X;i/*n>7A^>3 7 7;i/^ 
P^>if>X;i/**- K y7x-f 4-sec-^5"-;b 7i"HJl/$-7 
25 A 3-b U 7;b^n^^;b^>1f >X;b*^- h, *J7x.~)V 4-tert-7* 

^;i/7xx;v7.;i/*- , 7A^>'>7;i/^n^>if >7n;I/*^- k V7 
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x~;p 4-tevt-y*?-)Vy x.~)VX)Vft~v & 2,5- w i3 u^>if >x;p 

K y7x-JP 4-tert-7>;i/7 x-^Xjl/^^^A 2,4,5- HJ 7 
np^>if>X;i^*- h,^7x^ 4-tert- 7'^ ;i/ 7i^^X^Z 
7 A 3-~ h D^>if >XJI/4^- K v7jc 4-tert-7^;V7x~ 
5 J^;^^9A3 1 5-^rhD^>f>7Jl'*^-h>y7x^;i/ 4-tert- 

7^;i/7x-;i/^jb7jN^i7A 3- h u yji^-u ^^;i/^>if>7;v*^ 

— K y7x"^ 4-tert-75 i ;i'7x^;i'7;k^^7A 3,5-y-h'J7^ 

^-a^^;i/^>if>7;i/^^- HJ x (4-^f jV7x^) x;i/# 

-7^^>3 ? 7Jl'tD^>t 5 >7jy*^-h, HJX (4-^^;V7xn 
10 JV) 7^*^7A3-h'J7JVtP^fJK>-t:>'7J^^-h, HJX 
(4-^^7x-JH XJl/*"7A 3,5-y-bU 7)l*tl * ^)V< >if > 
X;y^~K HJX (4-Xf^7i-jy) 7Wx7A^7^7jW 

n^>if >xjb**- K h'JX ( 4-11-7 0 n tf ;i/ 7 xn;i/) XJW^7 

A^>^7;y^P^>if>X;P*^- h> HJX (4--T 7 7°D tf;y7x 

15 7N;i/^n7A^>^7;i/^a^>if >x;i^*- K hjx (4- 

7 7°a k°Jl'7x^) 7J^-7A 3-h U 7 D p< >if 7X 

JV**-K HJX (4-Y 7 7°nif ;i/7xnjl/) XJ1/*"7A 3,5-7- 
h U7;V^-n^^;y^7if>7^^^- K tfX (4-^^7x-^) 

7x^;vx;i/*^7A^>^7^^-n^>-if >x;i/4^- K tfx (4- 

20 ^iI/7x-Jl/) 7x^;i/XJk*-7A 2,5-77 na^>f>XW 

— K t:x (4-^^;i/7xn;j/) 7x-jyx;i/*^7A 3-F'j7JWn 
^^;l/^>if >x;I/aN^->> tfX (4-^^7x-W 7x~JyX;y 
*^7A 3,5-v-h U 7)V#a*7-)V<>V>Z)Vft*-h^fimtft> 
n> ff£L<&, ^ 7 1 - Jl/-2,4,6- h'J^fjl/7x-Jl/7Jl/*^7A^ 

25 >^7JP.tn/<>t , >7M^- K y7x^-U6-FiJ^^7x 

- ;vx;i/*^7A 3-b u 7;v^D^^-;i/^>-iz>x;i/^T> - 7 7 x 
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~;t-2,4,6- h U ^^7x-J^j^^^/A 3,5-V- h U yJl^TU*^ 

5 ^f^7x^JP7JN^'7A 3- h u 7;P^u ^^;i/^>if>x;i/*^ 

- K y7x-JV-4^?^7x-Jl/XJ^-7A 3,5-y-bU7Jl/tn 
^^;V^>if >X;i/*^" K y > 7x^-4-^^7i^HJ^^7 

n;l/-2,4,6- b U ^^7x-JPXJ^^^A^>^7jWn^>f >X 
10 J^^"h,y7x-^-2,4 1 6-h l J^f;V7x-JVX^*-7A 3-h'J 
7 ;i/^D^ 5"- JP^>if >7Jh*T-~ K ^7x-JK4,6-h'J^f;l'7 

x^ji//;;^-^^ h u 7;hrtPy^;i/^>-t?>x;^^- k 

7 x - Jl/-4-^ ^JU 7 x n 7 A ^ > 7 7 D ^ >if > X 

JP**- K ^7x^;M-^5 : JV7x^j|/Xi^^'7i> 3- h u yjv^u 
15 ^^;P^>if >7>;i/*^- K y7irjl/.4-^^7i-HJ^^7 

A 3,5-v- h u y)V^ru^^)V^y^. >x)Vfc%- h#T&§ 0 

— Jft5£ [7] T^£n5&5S£$J©3M£0!|£ btlt f!l^.«hU7x 

-;yx;p^n7A^>^7;p^-p^>if>'x;p^^- h, h U 7xn;i/ 
XJk*^7A 2,5-y? p P^>iz >x;v^ — h> h U 7xnjl-x;i/* 
20 2,4,5- h U 7 P P^>if >x;i/:fc*- h> h ij7i^7JWj^- 

7 A 3-n h P^>if >^;i/jfN^— h U 7x^Jl/7;jWr:7A 3,5-v 

- hp^>if >x;i/^^- h, h 'J7x-j1/t;j1/*"7a 3-h u 7;i^ 

U^^^^>H>XJV^^-h, h 'J7x^MJ^^7A 3,5-v 5 h U 

7;i/^-p^^;i/^>if>x;i/*^-h^^^sn, ffSKHhu^ 
25 x^;vx;p^-7A^>77;i/^-p^>if >x;i/*^>" hU7x— 

JV7J1/*~7A 3-h U 7JV^-P^^;v^>if >7JI/^- K h'J7x 
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5 >7Jl/*^-K HJ 7x^Jl/X;i/*n^7A 3,5-yf'J 7)V^U*^)V 
[4] (Xfci-JRa*; C6], -jRSl [7]) ?S$tl5S^Jfi, 

' fip-fe, [8] 
15 *#u ^n(c-« [8] T^$n-MbHrti© o.5~3^;i/©Tta 

jT)"MgX [9] 
(R 10 )n 

[3£^ R 10 RlXn^MfBtlUDT^D, X»AD^>If ^ITJ 
TSSftS^iJ X^-^WHS-lO'-lOO'CTSSJnL'fcft* 0 -lOO^T 
0.5-10 ^r*1«SJS£ii-£o MJSHTtl, EJSil$£0~30 , CT?W;U;£ 

**»**«7fffla*r*J:i:fc:«t D> TIB-jKS: [io] 
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PCT/JP02/06218 
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(Rio)n 




[10] 



Cjg&U Unfc 0.9-1.5 ^Jl/^TfB-itjC [ 1 1 ] 



5 [jfctK R 4 ~R 8 ^WIB^I^DTcfeD, Z(Ug + , Na + , K + » L 

£fts#ax;v*>i?il£m2)nu o~5o°ct 0.5-20 mmMftfcfoz 
■e-ntf-jea [4] [6], [7]) T^n^^tf 

10 -jea; [12] ?^$nsMo^titn wz-Uvy'^ 

-Jl/3- Fx7£ /f7JWny^>XJ^^-h, y7i^3 
□ ^>-tf >X;1/t!n^- K y7i^3-F-7A 2,4,5- h U 7 nn 




R 5 R 4 



[11] 
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^>if b,^7i^a - f~7a 2,5-v^nn^>if 

>X;i/*^-K y7xZJl/3- F"7A 2-" h DOif>X;i/^ 

Fn7A 2-h U 7Ji/^-n^^ji/^>if >x;i/*^- K v7xn;v 
h-k~#a 3- h u yjv*u* : ?)V<*> j e>z)i'ft*- K v7x 

K^7A 4- h 'J 7^tn^5 ; M>i?>XJl'** - 2? 
7i-^a-F-7A 3,5-^- h u 7;^^n^^;v^>*tf>x;i/^^ 
10 - K 4-^fJV7x^a^ Fn<7A ;t7;^n7*^>xw 
^4-^^7i^a-F-7A ^y^T-^^p^y- 
K y 4-^fJV7xZJV3-F^7A ^>^7;l/^- 
n^>if >X;y^^- K ^ 4-^^I/7x-;P3-F-7A 2,4-v 5 

7;i/^-a^>i?>x;P*4.- K v 4-^fJk7xzjka-H^7A 

15 2-7 ;i/ >X;i/^^- V s 4-^?;i/7xr^3- K~>7A 

3- 7;i/^D^>if K v 4-^f;k7i-JH-'F^7A 

4- 7;i/;fn^>-fcf >x;i/jf?^— K 4-^f;i/7x->a-F-7A 

2,4,5- h U ^PP^>f>^M^- K V 4-^^V7x^;V3" F^ 
7A 2,5-y7nn^>f >XJk*^-F> y 4-^^7x-Jk3- 
20 >~7A 2--hD^>t'>XJk*^-F, y 4-^f;k7x-^3- 

F^^A 3-~ h P^s>if >x;i/*^- K v 4-^^;i/7x-;i/3 — 

F-7A 4-n h n^>if K y 4-^T^7xZJV3- 

F-7A 3,5-i?- h a^s>if >x;i/*^- K V 4-^^;i/7x-;i/ 
a- F-7A 2-hu 7;^n;*^;^>-if>x;^^-K 4-;* 

25 ^Jl/7x-;V3- F^7A 3- h »J 7 D ^ >if 

- K v 4-^^;i/7x-;i/3- H^7A 4-F'J7Jl/tn^fJH> 
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if>x;v*^-K ^4-^?;i/7x-;i/a-^-^A 3,5-^-FU7 

JVtu ^^-)VO^i>X)V^^-h, 5? 4-X5PJF7xXJl/3- FX7 
a /t7J^ny^>xji/*^- F* 4-X?;i/7x-Jk3-F- 
7A ^7°^x#7;^P:T7^ >7>;F*^- F, y4-I^7i^ 

5 ;V3-H"7A ^>^7;i/^n^>if >x;f^>- k ^ 4-x^;v 

4-x^;F7xx;P3- H^9A 3-7;v^n^>if b,>? 
4-if^7i^3" F-yA 4-7;v^-n^>if >x;i/^^- K 
10 4-If^7i-Jl'3-F^7A 2,4,5- F U 7 p P'<:>'1^>7;^:^i^^ 
-F. 4-xg=-jl/77xx;i/3- H- V A n n^>-if>x;i/ 
*t>~h, y 4-IfJl/7i-^3-^7A 2-X F P ^ >i£ > X ;V 

**-F> v 5 4-x^;i/7xx;i/3- Fx7A 3-x f n^>if >x;f 

^ 4-X^7x"JB- Fx7A 4-X h P^>-if >X;V 
15 **~F, 4-1^7x^3- FX7A 3,5-^X F P^7iz>- 
XJl/^^-h> v 4-IriV7x-Jl/3- Fx7A 2-h'J7JVtP/ 
^^^>if>X;U*^- F> V 4-1^7x^3- Fx^A 3-F 
^JWn^fJK^y^JV^-b, 5? 4-IfJl/7xXk3- F 

x7A 4-F U 7;i^P^;p^>if>x;F**~ F> v 4-x^;i/7 

20 xX;]/3-FX7A 3,5-^-F U 7)V$-U*^)V^y^ >X)Vft*- 

F, 4-7°p tf;i/^xx;V3- fx?a /^-7;p^p7^>x;f* 
P 4-7°P tf;P7xx;F3- FX7A -\7°.7t j *7;f^p^- 
7 7 7x;i/*^- f> ^ 4-7ptf;i/7xx;i/3" Fx7A ^>^7 
;i/^p^>if >Z)Vfc*~ F> v 4-7 p tf;F7xx;i/3- Fx7A 
25 2,4-y7WP^>t>X;^^- F, 5? 4-7°P H;F7 xXjF3 - F 
X7A 2-7;i^P^>1?>X;F3ft*- h, 4-7°P tf;V7xX;F3 
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;i/3-Fn7A 4-7JV^-n^>if>x;v*^" K v4-7°Ptf;i/7 
x;i;p3-F~7£ 2,4,5- F U 7 d n^>if t-xj]/*^- K P 4- 
7° n t° ;v 7 x - ;i/ 3 - F - 7 A 2,5- :7-7 p p ^ >if >x ;]/*^ - F , 
5. 4-t°d tf;i/7xn;i/3- F~>7£ 2-^bn^>if>x;U5js^- h> 
4-7°n tfji/7xn;i/3- Fi"7A 3-n h n^>if >x;i/*^- 
v 4-7°n tf;i/7x^;i/3- F~7£ 4-~ F u^>if >x;^^- F , 

v 5 4- 7° P fc° Jl/ 7 x ~JF 3 — F — 7 A 3,5-vn F D ^ >if 7XJF** 

— K 5? 4-7°P tf;l/7x-;p3— F — 7A 2-h U 7J^D^ 1 r;H 
10 >if>X;l/*^- F, v 4-7°P h°;i/7x-;V3- Kn7A 3-FU7 

;i/^-n^^;i/^>if>x;i/*^- F, i? 4-7n tfj^x^^a- F~ 

7A 4- h U 7;V^U ^^JP^s>-tr >x;V^^- v 4-7°P tf;l/7 
x-JI/3- F~7A 3,5-y-hU 7 n ^ >if>X 
F> v 4-i > 7 7°PtfJU7x3i;!/3-F:i7A ;t7JW07*^>X 
15 ;i/^^>- b> v 4--f 7 7°n h°;i/7x-;i/3- F-7A ^7^7^*7 
)V*£L*p#>X)Vft*-b, i? 4--T 77°P tf;i/7x^;i/3- F~7 

A 7;i/^-n^>ii>7;v^^- v 7 7°a if;]/ 7 x - 

;i/3-F~7£ 2,4-^7;i/^D^>if >X;F#*- F> v 4-<7 7° 

□ tf;b7x~;i/3- F"7A 2-7;^P^>*t* >x;v^- F, -7 

20 4--f 77°D H;V7xn;i/3- F-7A 3-7 D ^ >if > X * 

— K P 4-4 77°p k°;i/7x-;b3- F~7A 4-7;k^P^>if > 
Xjl/**- K -7 4--T 7 7°P t°;i/7x-;P3- F "7A 2,4,5- F U Z> 
DD^7iz>x;i/^-¥-- K v 4--T 77°P If ;i/7x~^3- F^9A 
2,5-^7 P P^>if >XJF4^- K -7 MV7°nHJk7x^JV3- 

25 F^7A 2-~ h P^>if>X;i/7jN^- F, V 4--f 7 7°Ptf;i/7x~ 
;l/3- F~7A 3-~ F P^>if>x;i/4^- F, 4--f 7 7°p b°;i/ 
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7x-jl/3-F~7A 4-~ F P^7if >X;i/*^- F> y MV7° 
n^7x^3-^0A 3,5-7~FP^7i£77jl/^-F,7 
4--f 7 7°P H;i/7x"jl/3- f - 7 A 2- F U 7;P^-n^5 1 ;v^>if 
7 4--Y 77°P tf^7x^;P3- F~7A 3-MJ7 

F~7A 4-b u 7;p^P^^;v^>if>x;i/^^- }>, 7 4-^7 7° 
ntf;i/7xn;i/3- F~7A 3,5-y-h'J yfrOru ;*^;F^7i£ >x 
;F^-F> -7 4-tert-7>;V7xn;y3- F^7A 7t7;^D7 
7 77jl/*^-F> v 4-tert-75 : -;i/7x-;k3- H"7A ^777" 
10 #7;i^P:t7^>>;;t^^- 7 4-tert-7*3 : 7y7x~;!/3- f~ 
7 A ^77!7Jl/:tP^7-fe? >XJl/*^>- F, -7 4-tert-75 1 ;i/r7x- 
;i/3— F — 7A 2,4-v ; 7;y^n^>if >x;]/^^— -7 4-tert-7* 

fji/7i-jya- f - 7 a 2-7;i/^-D^7-if>x;i/^^- f, 74- 

tert-7^;i/7x-jl/3- F ~ 7 A 3-7,7^ D ^ >if >7JP*^- F> 
15 7 4-tert-7^;i/7xn;i/3- F~7A 4-7 P ^ 7if 77 

. — K 7 4-tert-7^;i/7x"jl/3- F"7A 2,4,5- h U 7 n P ^ 7 
iz77;i^^- F, -7 4-tert-7^;i/7x-;P3- F-7A 2,5-77 
nn^7if >XJV*^- F, 7 4-tert-7^;i/7x-;V3- F^7A 
2-n hD^7if7X;b^^- 7 4-tert-7^;V7xn;P3- F-7 
20 A 3-~ F P^7iz77,7^- F, 7 4-tert-7^;i/7xn;F3- F 
n7A 4-" F P^>if >7Jk*^- h, 7 4-tert-73=7F7 xn;V3 
— F n 7 A 3,5-7- F D^7i£77;F*^- F^ 7 4-tert-7971/ 7 
x-;F3- F"7A 2-F U 7;!/^D7^;i^7i£ >7Mt^ F, 
7 4-tert-7^;P7x^;i/3- H~7A 3- F U 7 P ^ 7iz 
25 77iF^^-F> 7 4-tert-7^;F7xn;i^3- F"7A 4-FU7;F 
^P^^iF^7if 77 ;F^- F, 7 4-tert-7>;F7 x^JVa - F n 
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7 A 3,5-V-b U 7;P^D^^;i/^>if>X;i/^^- $?4-tert-^ 
>^7i^3- F-7A /t7J^n7^>XJW^"h, V 
4-tert-^s>^;l/7x^i;i/3" Kx_7A ^\ 7°^ x# 7 jl^ D ^7 ^ > 
TJl/Tfc^— K >' 4-tert-^>^;i/7xn;]/3— K~7A ^>$y)l 
5 ^n^>iz>X;i/*^- 5> 4-tert-^>^;k7x~;U3- 

2,4-v7;i/^P^>if >X;i^^~ v 4-tert-^>^;i/7x^;i/3 

— F — 7A 2-7;i/^D^s>-if>x;V^^— ^ 4-tert-^>^;i/7 
x-J]/3-F~7A 3-7JV^-D^>if>7;i/*^- K v 4-tert-^ 

>fJV7x-Jl/a- Fn 7A 4-7;P^-n^>if >x;p^^- v 

10 4-tert-^>^;i/7xZ:jl/'3- F - 7 A 2,4,5- h U # n O ^ >i£ >'7> 
v 4-tert-^>5^7x";l/3- A 2,5-y7nn 
^>1f>7jl/*^— K S> x 4-tert-^>^;i/7x^;i/3- F"7A 2- 

— h n^>if >7Jl/*^— K ^ 4-tert-^>^;V7xn;i/3- Fn7 
A 3-~ h P^>if>7;l/^- K 5; 4-tert-^>^;l/7x^;V3- 

15 4-n b D^>if >XJ^^- K y 4-tert-^>5 1 ;l'7x- 

j|/ 3 — F ~ 7 A 3,5->?X- h p^ >1£ 7-7;]/*^ — -7 4-tert-^7 

^;i/7x-ji/3- F-7A 2-h u y jvtu ^^jv^y-^yxjv^^ 

— K v 4-tert-^>^;V7x-jV3- Hn7 A 3- F I) 7JVtn/f 
;V^>if>7;l/^^" h , -7 4-tert-^>^;i^7xn;i/3— Hn7 A 

20 4-h U 7;i/3-H^;i^>if >X;V*^- K v 4-tert-^>^;y7x 

-;P3- F~7A 3,5-v-h u 7;i^d ^-^;i/^>iz>x;i/^^- h 
mtfm-fZti, 4>irfcy7x-JV3-F-7A ;t7Mn7 5 ^> 
X;P*^-h, v7xx-j]/3- F~7A ^7°^f*7J^Dt7^ 
>7;V*^-K -77x-;i/3- Fxt7A ^>^7;i/^P^7^f> 
25 X;V*^-K y7x^jP3-.Fx:'7A 3-h'J7AtP^^JH> 
if>7jy*^~K ~77x-;i/3- F~7A 3,5-y^'J7JWa^ 
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f^7x^3- h^7A 3,5- P-h U 7;i/^-n ^-^;i/^>if>X 

[12] t^snsiMin §#^£007^ 

James. V.Crivello; Julia. H.W.Lam, Macromolecules,1977 ^,10 #(6 
10 ^ ),1307 ~ 1315 K ; James. V.Crivello; Julia.H.W.Lam , 
J.Org.Chem,1978 *£,43 #(15 ^),3055~3058 IB® 2p 

±3BLfc-*8:S; [12] TjK<*tt3»38££!l«, -IKS [4] (ifc^ 
fct-J&S*; [6] Xtt/&tf [7]) T^£n3mfS«j<UM£bTj^' 
15 £>ft3/^\ if 5 0 : 1-1 : 5, IfSKttlO : 1 

~ 1 : 2 

-jR^C CI 23 ^^tlS^MJi:-^ [4] (*Vitt- 
« [6] Xte/Rtf [7]) T^$n£Mf§«J££?I^T3^?£i: 
ITS, ±f3bfc#l 3 •fcSte-Jfta [12] T^$ti£H 

20 IS «J [4] T»mZftZ>M%tkMt%M&?n\t&^o 

it t nit * ij T-ioo mmmzMhTmm^mnm^ i~~3o 11^5, 
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SMntTfei^^ sit, jsEJKft««S0^'feo*sffiffl$n» m^.«v 

x^x-t^t^t— K ILltyWK ?l®x^;k M7°ph;k 

7Pt°;f >i^5F-;K 3-x h^v7°P hf^>mx^;i/#0*;i/^>mx 
10 xfJH, i^p^*y>, yf;nf;^h>, 2-^7°^ j ymv> 
b-yym. lA-^^^^-y^^M^^-^jim. 7°phi/>^u n-;i/ 
ty^^jn-jjk yif i/>^ij3-jR;^f^x-j;K s^x 
fl/>^'Ja-ji/^^f;n-fJK x^l/>7*U 3-Jl^/< V7°p 
if ;i/x-x;i/^©x-T-;yM>N-7<^;k-2-h o p u F>^©it75 
15 mmi^ti, ^T^^pif ]/>^u p-;i/^/^;px-x;k 7°ptf 

20 40 MSB, b < \t 5 ~20 SMSPT^^o 

Jl,#:fi9f;:teM;U;£t: U HP U >> ;i/^x>^ a,a',a"-h U tf U 

y >#© H u y%%m, M X fc£ h U X^;i/7 5 h U n- 7*^7 5 
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>, b U^>y^7 5>, HJX [2- (2.^h^>lh^» X^jl/] 
^;i/k°^U 5?>, 1,4-vTif t:$/^D[2 ) 2,2]^-^^>^(Z)II^^T5 >, 

h\ 7h7X^7>t^^At FP^yF, rF7-n-^7> ; E^ 
>7£fc Fn + y Ff0fF77MJk7>t- t )Ah Fn^y F, 09*. 

fc£#y tfx;nf ys>>, #y <t?~;i>fcf y u;^^^;i/) 

10 5?>, yt^fJMfJV75>, ^'>^DA,^5/;i/^^^7'$>, 
fJl/Fr'>il/7 5>, S?^fM^r->Jl/75>, 1,4-5? 7 -If tf 

If MJSteSI t h X fct, M A U X 5P 1/ > ^ U 3 5?X X 7 I/- h , 
15 #Uxf|/>^ij3-^5!>l/-h, ^'JI?I/>^'J3-JK #U 
yptf 1/>^U xi-jK ^iJt^yxfl/>XT7'j;H-7JK #y 
^-^vX^W>ii^;kX-T-;l/^(D/x^>^#®^l4^, 7ym 

7-*>%RWm&M, #^>^liWg'I4£iJ> 7x^>^^®Stt^iJ 

mvfcmm^&mtz. mxuyuy-^ (mu-xA (ft) 
d—7u> mm^ (ft) iss^), xL-y-r > («) is 

,MK *%y 7 y# (KB^>* (ft) ^o n p«), X7F^7° (h- 
>r&yu?>;y (ft) jg n ° n £) l©7 y iM7 x;f >^#ffi?£«J, 
25 ^'Jxfi/y^u n— #y^ni;i/>^ij3-;k #u^^5/x^ 
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m \z ^ 5 msftft^- « 5: # #m js&si ® ffiffi * fctft n © 1/ * h 
ti^^Tfc^'j^oiitidti/T^^it o.oooooi- imm%.& 

£b< 0.00001-0.5 

© i/ ^ x h m#j t &m \z i; t<£m $ n s »#*t i& si t 

5 ITU, fatiN,N-y/^M75F, N,N-y^f h75 

10 §Ml)J^|tI|LTM^naj;^. 

£#*tti3lS5;6fcff 18 iLTlt H^iL (l-30nm^K Xi, 

F 2 I/— If- (I57nm), K r FX + S/Tlx-if- (248nm), A r F 
X^>Tl/--tf- (193nm), i |gft (365nm) 
15 < fit? I, IlWXttXliffll^n, <fcB#$ IX 

TOZTiXfrfcfcE&V*, 

20 *mw<Duvxb%mm*. m&m^ <f^«t 

±T 70-150T;, 60-120 #P H 1JP^MSi(7>^-^)LTEJP 0.1-1.0 

25 HBIt»»#y h-yi/- b±T 70-150°C, 60-120 #^iiiI(P EB) 
Sff-ofc^, 7;k#UiUM£j^T 30-120 #R8, X7>-g, AH 
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ffi£U:£> 51 ft, o.oi~20 11%, $?3rL<fcil~5%©iiS.fcfcSJ: 
«i»i/y^F«li{t -test; [i] Ti^ns^/v-ft, 

15 ± (MAS\ -$5£ [6] T^$n§m^^^Ji-«^ [7] 

CD, Il:^iJ-7-ilT-^ [1 3] ^sn5#UY-4ft«fe 
CD, M^J^It^P.lMt «fc 3fc£-tf£ LT-tS [12] T 

^^nam%^^j^WT§t>cD#T^D, ^#ismw^^t«^4L7c 

20 ^^ilf^ffi l: i 0 t^^£S^)li L t, #;i^>&££f£U zn\z 
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**#U'7-4 i fc»A*rsj:fcfc<kD [5] 

io *;p^>»x^x;vs<ax^^^-iRit* (is 

^mm<Dm-mz'M£< t*> iiPi±©tft?itts cm^l«, ad 

15 ^>JiH% xhPS, hU7Mn^f;Hf) #IALT^§. £ft 
fc«tt), £j&bfc®©$f£^Ib#4>fc<&D, PED (postexposure 
delay) f «^5llT^ofc*^MLT^§o X, # 3 1 * > ffiffi , 

5i m m \z ft r s *s $ ia s a * # s £> t m < j. -o m # m m m ® r / - > 

20 *X^7A mt>, [6] T^$tl^m%^SJ) IMISSM 

^lii^^iSjt^t^^-r^s^TU-^x^^x^A c-jK^ [7] 
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t5y7i^a-F-^s (mt>. -jRss [12] T^$n§t^ 
15 . mmm 

p-kFn^yXf I/> 84.1g, X^l/> 20.8g2fetf7#U;i'ft tert- 

y>;v i2.8 g s-f 7 7n/w-;vUoomLfc*#u £ft£7yt£?w 

20 y^n- h U;i/ 14.1g SSSill U£*&«rF 80*0 7? 6 ftlWEjSS'frfc. 
Kf&£, REJSiSS* iOL*K:&ALTefc|g!£ii\ flrffiiggi^itm, M 

^ u;vmtert-y^;i.) 95 g £f#£ 0 ien^i^siy^-iti 

25 3M!fcfttf7£ L);U» tert-^^^mffiCD*filcffc*tt» 13 CNMR ©I£g 
*^6»9 7: 2: l^ofc. ^'JXf y>^^^ tlfcW- 
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#^*(Mw)fci*5J 10,000, ^f:S(Mw/Mn)«l5 1.9 T$ o fc„ 

tert-7^;V) O n"$o 
5 ±E£j$0l 1 0XfP>?: p-^^;PX^^> 23.6 g 

yx^i/^p-^fj^fi^^y^ u;pk tert-^^;v) 96g£#fc 0 # 

10 (Dfi^JtM, 13 CNMR OStfJg&Hfr 7:2:1 Tfeofc. 

SDfeHSS^S, *M£#©S*¥^#^*(Mw)W;$ 10,500, MS 

(Mw/Mn)Si 1.85 tSofc, 

#L) (p-kFD+y7f ^>/XfV>/7^UM 1-7^7 

is" >^;i/) 

p-tFD + i/75 : ^> 87.7g, 18.7g &tf7£U;H& 1-7 

y^r>^)V 18.6g£-f V7D/V-JV 400mL fc^fpU ^tltl 2,2'- 

« : V-601] lo.Og£SsJnU mm^LiMT 80°CT 6 B# RO £ Jfc £ it: „ £ 

uji/m i-7^>=p;i/) ioog^#fc 0 #5n£&*£#£#u^-3 
ttR«T^u;vtt 1-7 y^jvmtcDM^itmn, i3 cnmr omfe 

25 tt^5»73:18:9T*ofc. ^U7f l/>§|f ilfc 7*;V 
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¥i%ft=¥-M(Mw)\tm 9,80(K ftWiM(Mw/Mn)\$m 1.80 fcofc. 
' fxbW\ 4 y7i-H4,6- h U /fJl/7x^^XJ^^^A 

(1) y 7i - jl/Xj^ + y K24.0g^ii#fflITl?T h 7 t F D 7 7 > 
5 600mL 7DD b U ^5 : ;i/'>7> 31.5g SftAUfc. ^Z. 

\Z, %mz&V 2-^U^^zy^U> 60g 4.70gfrS*l 
. '«b&^iJ-t-;HttHS, *?*TT?|STl>fc^ IrI 3 B# H9 £c 
^itfeo EJfcfc7«, ttEJSttfc 24%^ft7jc^m7jC^^ 480mL £0- 
5t;tiTb, Hi3h;i/X> 600mL S'SAbTlMfcLfc. # 
10 KLfcWWJIS 12%JMb#*£*}§?g 12OmLT2 0ttHibT*jii^ 
toiifciK IClft^I/> 480mL ?3 mrttBLfc. #&n^^T«8JS 

xX;i/-2,4,6-h U ^Jk7i-HM-'7A7'n?^ F 22.0g £#fc = 

15 tt /ft : 199~200°C 

1 HNMR(CDC1 3 ) <5ppm : 2.36(6H, s, CH 3 X 2), 2.43(3H, s, CH 3 ), 
7.21(2H,7.69-7.74(4H, m, Ar-H), 7.75-7.79(6H, m, Ar-H) 

(2) ±fH(l)Tf#e ) nrc> 5 7x-;i/-2,4,6- h U ^?Jk7i-JW^^7 
A^nv-T F 19.3g(0.05iJP)*^^/-;P lOOmL fc»#U ^i:^> 

20 ^7;v^-n^>if>x;i/^>^x F7^f^T>t--7Afi 

20.9g(0.065 tjV)£inx., Si&TT?4I^|BI8I^K)S$*fc. MR 
M£MU ^SfczK lOOmLR^Ift^f V> lOOmL ^ftAbTtt 
#«Lfe 0 ^IlLfeWitB^MU *«£<100mLXl, 50mLXl) 

^7jcM g so 4 x^mvrco nmm&mwm* mmmmbx, a^is 

25 S©y7x-Jk2,4 ! 6- h U ^rJl/7x"Jl/XJ^-7A ^>^7;V^ 



WO 03/007079 PCT/JP02/06218 

49 

: 132~133°C 

1 HNMR(CDC1 8 ) <5ppm : 2.31(6H, s, CH 3 X2)> 2.41(8H, s, CH 3 ), 
7.08(2H, s, Ar-H), 7.50-7.51 (4H, s, Ar-H)s 7.63-7.82(6H, m, Ar-H) 

^4©(i)0 eog z^u^^y-v > 47.3g £ 

ft^^tt^M4©(i)iR«CS^ Mill, aft«ft©b'J 
^x-;i/x;i/^n^A^a^^ t* 20.2g£#fc D #&nfc*&il©i»;ftR. 

10 t^NMR©JBI€ISS*KTt^-r. 
M : 288-290°C 

1 HNMR(CDC1 3 ) <5 ppm : 7.72-7.89(15H, m, Ar-H) 

(2)±aE(l)T?# £>nfc b U 7x-JWJW-9A^D7^ F 17.2g(0.05 

1 HNMR(CDC1 3 ) 5 ppm : 7.25-7.80(15H, m, Ar-H) 

20 &mm 6~ii 

3-8) £^j£b7t„ #6n&ftK384Sll©*ttSTESl fc**T. 
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mi 







9MB- BUI 


1HNMR(CDCI 3 ) <5ppm 


6 

(SH8l±jW 

3) 


-;ux;u^-^A 2,5-v<7 


flHtfe* 


2.30C6H, s, CH 3 x2), 2.40(3H, s, CH 3 ), 
7.13-7.29(4H, m, Ar-H), 7.62-7 J1(10H, 
m, Ar-H), 8.02(1H,s, Ar-H) 


4) 


v7i=.;i/-2,4,6-r- 'J ^Jl/7x 
—)\,7,)\,t-—'0-U 


(74zh>frt>B 
M) 


2.31 (6H, s, CH 3 X 2), 2.40(3H, s, CH 3 ), 
7.1 7(2H, s, Ar-H), 7.37-7.39(1 H, d, Ar- 
H), 7.48-7.50(1 H, % d,Ar-H), 7.62- ' 
7.73(1 OH, m,Ar-H), 8.05-8.07(1 H, d,Ar- 
H), 8.1 3(1 H. sAr-H) 


8 

5) 


i/7xz:jU-2,4,6-MJ.*3\n/7x 

-;ux;i//-t^=.^A 

3-~ h □ 'Otf^Tj UT^*— h 




2.33(6H, s, CH3 x 2), 2.41 (3H, s,CH 3 ), 
7.19(2H, s, Ar-H), 7.43-7.47 (1H, t, Ar- 
H), 7.63-7.75(1 OH, m,Ar-H). 8.03- 
8.10(2H, d,Ar-H), 8.23-8.25(1 H, d,Ar- 
H), 8.64(1 H, s,Ar-H) 


9 

6) 


2,5-$??pn'<:/-tf:>;uu* 
*-h 




7.15(1H,d,Ar-H), 7.27(1 H,d Ar-H), 
7.65-7.80(1 5H,m Ar-H) , 8.1 1 (1 H.s.Ar- 
H) 


10 

7) 




127-128°C 


7.61-7.69(16H, m,Ar-H), 8.36(2H,s, Ar- 
H) 


8) 






2.47(3H, s, CH 3 ), 7.48-7.50(2H, d,Ar- 
H), 7.66-7.76(1 2H, m,Ar-H) 



£$09 12 #U (p-b FO^yXfl/^ p-tert-7* h 1/ >) 

p-7ir b^>7^l/> 56.7g t p-tert-7 b =^>X3^ V > 26. 4g t% 
5 < V7°n/V"JV 400mLK:igfi?U H £ ft £ 2,2'-7 7* fc?A (2-*^ 

;vyntf^>m^^;i/) [fQ^MIIinit (ft) 8, i^n n p£ : v-eoi] 8.3 
jSM£7k 10L ^fcSAbTttK^it, tffJttft£»3fc>&. ffBftfe 

f£H£;^/-;i/ 450ml CIftllfcta5%f b 7 JP7.>^-^ A 
10 h FD + y 234g ^ftAlT, » L P> 4 l»>»T IZ.K 

mrnvrco mmmhx, afi»*i©#u ( P -tFn^yx 

7 c l/>/p-tert-^h^->X7 c l/» 42.6gS#fco # 6 ftfc*S£i & # U V 
15 -A 1 thlt. Jfe^T, #U V-A 1 C^ttS p-t Fn^yX^l/^ 
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iiLt v-tevt-7h*i/7>^U>mti(DM)$tt,mte, 13 CNMR mfefrb® 

9,500, ^f[flE(Mw/Mn)tt#& 1.75T?ft-3fc 0 
5 #U (p-h FP + yXfV>/ p-tert-7*h^x*;P#nA- 

15,000: MS(Mw/Mn) 1.05]50.0g 250ml fcl8fl?U 

ir^:E-Klv tert-y^ji/ u.sgRtftf u e?> n.o g smirau s 

, b> 250ml fc»#£tt&&, ^7-kf>^7jc 3L*fcfiEAU Jjgffi&tfT 

vX^V->/p-tert-7* h^y^JV^-JVt^rvXf V» 50.8g 
#6tl&^^'J , 7-A2 thfc, #U'7-A2l:*W-S p-h HP* 
15 v7>^P i/>3M£fc p-tert-^ h+>'*^^n;V^-^r>'X^V>¥te©S 
13 CNMR »l€^6»9 85 : 15 t^L 3^'JXfl/> 

-A 2 ©Ii¥^$}fI(Mw)ttH 16,500, #M(Mw/Mn)te^ 1.05 T 

20 #^J14 y7x^3-F-i)A / t7J^D7^>XJ^^~ 

y7i^3- F^7i 7*n7^f H 3.6ig(o.oi ; e;i/)^^mfti§ 

1.62g(0.007 ^Efr)*:*? S-JV 100ml fcUSi ^i&T 2 Mlflt^M 
jS$-frfc 0 &V>-(!\ ^:iI/t7JPto7^>7>*>H 4.2g(0.014 ; E 

MM, J*JEEfc*BU ^©SS 6.4g^*7A7aYh C7a-^f;i/ c-200, 
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5 : 85-86°C 

1 HNMR(DMSO-d 6 ) 5 ppm : 7.43~7.47(4H, t, Ar-H), 7.59~7.63(2H, t, 
Ar-H), 7.98~8.00(4H, t, Ar-H) 

10 (1) 68.4g(0.67 =EJV)t WI/X> 33.2g(0.36 ^l/) <h ftt 

ML, 5°c^TtLT, ^uica^ii* «J <7A 32.i g (o.i5 ; e;V)&Siin 

bfco #e.nfca^^?£t, 34.2g(0.33 ^l/J^M 

m 38.5g(o.39^;p)* 2ov&TTn^rn&LT^znrcmn%,-5~5x; 
t 3Pt p H i^bxtjfTbfc:o nzntcKfomm* o~5t;t 3o^«^bfc 

15 20~25 , Cfc#l3fc#E> 4Ptr H 1^#Ml&^itfe 0 MiSJM 

25 < CE*T v ?flg#l' 112.5ml t«fTbfc. 
&V^&£JiSig$8£-f vyntf;i/X-^;i/T»(35miX2)b7c^t, 
■i V^n \fj\>7)Va-)l> 25ml ^ftAt, ICMth'J 1 ?^^ 

(NaBr 15. 4g/H 2 0 37. 5ml)£MT?itT h It . ^©flh ^i&T 30 #flfc# 
20 Lfctt, WmH£M, #ife(60mlXl), -f V 7 P £ )V7 )V3 -)V$t& 
(25mlXl), iE^|LTy-p- hU^a^F-^A 7*DV< H 33. 4g © 

^NMRCDMSO-de) 5 ppm : 2.33(6H, s, CH 3 ), 7.13~7.15(4H, d, Ar- 
H), 7.83~7.85(4H, d, Ar-H) 
25 (2)±SB(l)T?fc&$?.p-h U;V3- H^7A 7*n^F 5.85g(0.015 =E 
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^>if>x;i/*^- hoftgffitt* i.og *t#fe.#e,nfc^ft&®%^ 

m& 163-1700 

x HNMR(DMSO-d 6 ) <5 ppm : 7.51-7.55(4H, t, Ar-H), 7.65-7.67(2H, d, 
25 Ar-H), 8.23 — 8.25(4H, t, Ar-H) 
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15 iiJSIgm^^Tfc^To 
: 125~135°C 

1 HNMR(DMSO-d 6 ) <5 ppm : 2.36(6H, s,'CH 3 X2), 7.17~7.19(4H, d, 
Ar-H), 7.84~7.86(4H, d,Ar-H) 
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m (p-tKP JrvXfb^/XfU^/T^'J ;Httert~?'5^l/) (tK'JV-1 ) 
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£#MltL-fc 0 A 0 ^->7Wt>&&m^T&ofc 0 ffi* lOOnm L&S A^ 
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mm 


II 




6.0k 




0.3g 




0.01k 




0.1k 




60.0k 



^fr^fcc 9.0;iC/cm 2 ©JfiST? 150nmL&S 5 

5 ^TS^^Co 

S3 4 







7KU(p-tKP^v7.^U>/7>Tb>/7^U;U^tert-3?>;U) 


6.0g 


v?i-ju-2A6-mj^;u:7i-/u7ju*-^a 4-hU?;u 


0.3g 




0.01k 


7^^Wy-^>S^H;SttSU [rf?IKn a n] 


0.1 K 


?Plfl^:/7U:a— Jl^WUx— 
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S3 5 



mm 


11 




6.0g 


:f P^U^-ti^TJU**— h 


0.3g 




0.01 g 


>yfl#^/-3-:^M;St4£i] [ rfr ISp d p ] 


0.1g 




60.0g 



£fro&. 9.2m C/cm 2 ©JfigT? 120nm L&S 5 

5 ^T^ofco 
Jfc&M 11 

S3 6 





aa 


^•J(p-tKP^vX^lv>/X^b>/T^>j;U^tert-^U) 


6.0g 




0.3g 


vv^p^+v;u>t;1/T5> 
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10 £ffo£= f©^, 9.2/iC/cm 2 ©Jigl? 120nmL&S 
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S3 7 





mm 


7KU(p-tKP+*>Xf 1 b>/p-tart-^h+*>*;U7|?-;u^-+*>X5 1 b 

» = 67/33 ; Mw 20,500 ; Mw/Mn 1.10] 


6.0g 




0.3g 




0.01 p 




0.1 S 




60.0g 



£fr-=>£o 4.4MC/cm 2 ClgT?120nmL&S;^->S#6 

Jt«09 1 3 



S3 8 





Ml 


tH'J (p-tKP^rvX^b>/p-tert-^h+vXTL^» 
[|MM=65/35 ; Mw 20,300 ; Mw/Mn 1.10] 


6.0g 




0.3g 




0.01 g 




0.1 B 




60.0k 



10 Srfro&c 3.6AiC/cm 2 ©iST 120nm L&S )~\*? — 5 

1 4 
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S3 9 



mm 




7jsiJ( P -i-xh^>xh+vX^b>/p-tKPJrvX^b> 
/p-tert-^h+vX^U» 

[*iJ&M=24/66/10 : Mw 20,500 ; Mw/Mn 1.10] 


6.0g 


;f P^>Hf>7JU7f%*— h 


0.3g 




0.01 g 




0.1k 


^PtVV^Ua-jMEyy-^bx-xJbT-tr^-h 


60.0g 



Sfx^fc. ^©Mll, 5.4/xC/cm 2 CDiiJtT! 120nm L&S /^~>£#£> 

it KM 1 5 
^4 0 





It 


TK'JCp-tKP+vX^bWXTbb/T^'J^^tert-^^jU) 


6.0k 


25- (p-tert-^'^^UT'x— ;U)3— K— / P 


0.3g 




0.01 g 




0.1k 


^pt°bi/^'j=i— ju^yy^jux— -rji/7-fe^— h 


60.0r 



10 £frofc 0 ^©li^ 4.5MC/cm 2 OiSt 130nm L&S - > 6 
it KM 1 6 
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S4 1 



mm 


ti 




6.0s 


N-h l J^;b^p^^>x^7ts-;u^ d Pv-5-y;u7ts^u^>-2,3- 


0.3g 




0.01 g 




0.1 g 


-?n\f\sy? i J=i—)i> : ES* ! f-)\,x.—7-)\,7-k7—h 


60.0g 



Sfrofc. ^t<Dm$k, 6.5uChm 2 OiST 130nm L&SA^ w ->^#6 
4©^H<hJ£4£Ml* 3, 5, 6 Rtf 1 2 ~ 1 6 <D^H' 

io 4R#7~ 1 1 mm&s BVt<D®nib*%m(D%(D&v 
% o t & o , u £ # 5 # u t - 1 mm &n t % m &&t>it & v v x 

15 LT-fta [5] tiSlTl.*'j7-t-K [1 3'] -PiSnSiRiJ 

it- [6] T^^nstt^flfejaxtt-iia:^ [7] 

20 £5B£&I©£"& Bft-JjhfrFH^T^-fr^miMM 1 ~ 7 „ 11, 15, 
16, 18, 19, 2lW22i, [6] £ n&l£fS£3iJ 

£ — JRS; [7] T^$n.SK58^SloW^SM^TUSHfigM 8 ~ 1 0, 
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12-14, 17, 20, 2 3&tf 2 4£&Jfc«f St., -JR^S [6] 

r^^n^m^^Mt-^ [7] rm^n^mm^momyj^^^x 
k&xw, -tts [6] T^^n^m^^^Jx^-iss: [7] 

5 t^aigT^fc. 

^IM 1 5~ 1 7&tf2 1~2 4TStcj;5ii-K [12] 

Hfc£fc,MM2 3M'2 4©*f*#&»#U*7-£LT--*S!5£[5] 
10 T^n§#Uv-t-K [13] T^$n§l'J-?-0MtO§ffl 

u K-Dmm^mthr-^ [6] T?w*ns«»^sit-«:a: [7] 
[12] r-^%nz>M%!kMt(Dn'&%* 

tcZtZ-ttfr^zbw&Zo tot, ^ftSi:ftifl:«J 
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1. ifeTfB-ISS; [1] 




[1] 



TiB-*S!5£ [2] 




[2] 



tfTIB — jKSS [3] 

-f-CH 2 -6^- [3] 

COOR 3 

[4] 




[4] 



R 9 



L G&U R 5 WR r ■#K!$fc**]SC^0»'&fcm<), R 4 , R 6 R 
tfR 8 ^n^n3fiStLT*^M?X«APy>M^*Sb, R 9 
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r 10 u^n^nniLLX7mm^, ;\ay>m^. Mil 1 ~4 ©an 

2 . #UV-tfTIB-«5* [5] 



({B.L> 0.25^ 1 /k+ 1 +m^0.1(K 0.20^m/k+ 1 +m^0.07 TfcS.) 
3. ifcl*«t^ltfc«fc!3K*»^T«ft:^«^3&< t%)TE-JR=S [6] 



[5£*> R 4 , R 5 , R 6 , R 7 , R 8 , R 9 RXSn\tmmtmCH$> 
TfE-« [7] 





WO 03/007079 



PCT/JP02/06218 



79 




&®imsk-kt<DUG®n?&&ffi$ti%2\zmm<D\/i?7. Miotic 

4. -jk^ [6] r*tsn&ft#mm#\z&r)n&%8it&<k'&®t- 

5 fl£5£ [7] T^^n5JS[lt«SRgltt«fc?)®*f!^T5^#l!f©afiit^ 
#2 : 1-1 : 5<Dmmr&2>Z.t%ftWLt'fZm&m3\zmm<Dl'i? 

5. [.6 3 T?^snsifcitiiiMit^j;t)m&^^-rs^#^t- 

xn;l/-2,4,6- h U t^JVy x.-)VXJV*r.y & 3- h u y )V3rU 

7 A 8,5-^- h U 7^tP^f >7;psi?^ - b, y7i-iM- 

7x-JW4-^^ 3,5-^-hU y)V^U*^)V^>1£>7,)Vfc*~hV 
fcB, —tkk [7] (ZMb^Wh U 7x^HM^7A^>^7W 
0^>if >X;i/^^>- K h U 7x-JVXJl/*^»7A 3-hU7MD^ 

20 ^;v^>if>x;p*^- Mtt h u 7xn;i/x;i/*n>j7A 8,5-5?- mj 

6. tkHmmmz&r)m&m$i?z>{£'et®£LT, miz-tb-^ h 
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2] 




0 



R12 \=/ 



[12] 



7. -$5£ [4] 7f^snsftlt«jiaJN'K:«kt)ttftS5^*rsft'&Wi:- 

[12] T^$ns^ltSMIticJ;Dm^^^1-§^^^t©S« 
JtW5 0 : 1- 1 : 5 0«BBT»S 21 tSW»t*r«»*3fi 6 
10 O^XhfilJ*. 

8. -jR*t [12] ©ft^#f^\ y7i-^3-F^A / t7j^D 

;vsfc*- K i?7i-jpa- F-7A 3-h'J 7;i/^n^^;i/^>if > 

15 *;Vafc*-K y7i^3-F-7A 3,5-y-MJ 7MD^fJH 
K ^ 4-^?JV7x-^3-F-7A y^^JV^D 
^>X;]/**- K 4-^fJk7x-jV3"h-7A A7^f* 7 

^7;i/^-D^>if h,y4-/f;V7x-JP3-F-7A 3- 

20 h u yfrtut^A^yv >x;p**- K xtty4-^fjV7x-;i/3 

- F^7A 3,5-v-b U 7Jl/tn/fM>f>XJl/*^"F-r^§ > 

9. JftltlSfl||tfC«tDKS^^*rs^«»*^J5:< £feTfE-$£5£ [6] 
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[af, r 4 , r 5 , r 6 , r 7 , r 8 , r 9 Rz$n\zmmtmcr& 

Tffi-«!S [7] • 



ess*, r 4 , r 5 , r 6 , r 7 rur 8 ^$n§fb 

ismimAth, TlE-tg5£ [1 2] 



io ess*, r 12 tt*n-enffl3£LT**js : ?xttft*jfifci~5om«i^ 
is io. [6] x*zn%MMwtmmz£yn*m£?%fc&Mt 

tt*#2 : 1-1 : 5©$EfflTSD> J.^> -«!5£ C .6 ] T^£n£t£ 




[7] 




0 



[12] 
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MMfc&vm&f&Qi-rzik&toammmt-i&ft 1121 r^ztizm 

ttUMMlZ «k DK^41-'5ft^«0lltOtt¥*i5 0:1-1:5 

5 1 1. -«5S C6] T?w$n«iS[|t«6Hiltfc«l;DK*5S4*rs^*t 
[7] T^nsKttltMlffcJ; DM^^^I-^ft^^i-^xC 
[1 2 1 t'SS#ffiffi*rS»^K:*^T,-jia:S[6] 

10 Jl/*~7A 3.bU7^tO^WH>f>^^-h, y7i^- 
2,4,6- h U ^ Jt/ 7 x njl/XJUjfc- <7A 3,5-S?-f» U 7 n ^ 5=-;J/^ 
>if>*;V>fc*- K ^7x^JM^^7i^JV^M^7A^>^ 
7;P^d^>*tf K '7 7x^-4-^^ 3-h'j7J^n 

^^;i/^>if>X;i/^^- hX}iy7x-JM-^f^ 3,5-$?- hU 7^ 

15 ^n^;i^>if [7] ©ft^^hu 

-m;^-7a 3- h u 7;^n^;^>if>x;^*- hx« h 
U 7x^;i/7x;i/^n7 a 3,5-^- h u 7;i/^-n^^;i/^>if >x;i/^ 

- hTSO, -JKjC [12] <Dfc&to1fii?7 3L=L)VB- 7^7 
20 Mo7^>7J^^-h,y7xZJH-F^7A ^\7°^x*7;i/^ 
nt77>7M^-h^77xzji/a-F-7i / ^>77Ma / <> 
if>X;p*^-h, y7x-^3-F"7A 3-h 'J 7MD^fM 
>*£>*;Vafr*- K y7x^3-F"7A 3,5-y-h 'J 7Jl/tD^ 
3\>WOif>*;i/jJ%*- K y 4-/^7x^3-F^7A 7t7 
25 Mn77>xm-F, '7 4-/fJl/7x"JP3-F-7A A7'^ 

x^7;p^p^-^^>x;i/*^- K 4-/^7i-^3- F-7A 
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5 12. [3] <DR 3 T^£tl&S£^£S^\ i£«4~l 0© 

L- < \mft<D% 3 17J^M, fg 3 K*$tt§M*l 9 
lg3Mi*S§£WT3«I&^Mft7j<SiS, St 

10 13. — «5£ [33 (Z)R 3 TS^n§t^ss^\ tert-y^;ps, 1- 

1 4. -JKjC [4] <DR 5 JkZSR 7 T^n^Hf AD^> 
15 If, - hnSXtt h U 7)V*u*^)V&T?&Z>m$tm 1 fciBfcCDl^ 

1 5. It, -jftji [4] <2R 9 RtfR 10 fr\ **3ftftLT**fHPX 

1 ~4©aii«gb< «5rt£^©7;i^;vST& Sif^i 4 

20 16. -j&5£ [4] T5S*naiftl^iKilll4'K:«fcDttS3i5^rsft;^«lO 

oa>x)ut^- h-v&zmxm 1 5 izmmou^x h«^ 0 

17. ^'jT-tLT, ItTS-ftS [13] 
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OH ORn 



[5£*, R 1 «MiBi|WfCT*D, R X1 «lt<^fflt£DJMbJK±i 

5 18. ±K-jK5£ [5] i±fE-^5C [13] ©SSI«^3 : 2-1 
9 : 1 ©taHT&3;i tZ&WLt-rzm&mi 7t!Hi0 1/y^h« 
«. 

1 9. -jRjfc [1 3] CDR M Ti^nSMSS^, tert-7^;V*. 
tert-^>^;i/*> l-^^^^DA^J/jH, tert-7* b^v*;^-^ 
10 hU^^^^U;PSR^tert-^ h^y*J^XJMW©|6jn^ 

[6] 




[6] 



15 . [5£#> R 4 , R 5 , R 6 , R 7 , R 8 , R 9 Rtfn SpfB t m 

~ 5 ©g^7t^-JVSW„] T^SnSfc^* 1 ffi£U£. TIB- 
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i© Re-q^SOp [7] 

\j R >- R 8 

R 4 » R 5 > R 6 *'R 7 RtfR 8 ^ItflBtlwiDo] T^n^b 

2i. -«jt [6i T°mzn%MMmm§t\z£.Y)n*m£T%ik&mt 

m&2 : 1-1 : 5©ilT$^ut^#itt§i^S2 0 t|B«® 

2 2. [6] T?^$nSiftlt«flaitk:«k»3ttS»^TS^»i: 

-jRS C7] 'T?^$na&lt«flaitfc«t:DK*5S^*r*ft^«i:?£ji'& 
10 tit§i^t*^T, -AgjS; [6] 0|^i^y7x;Hi6-f'J 

7xn;l/-2,4,6- h U ^fi^i-j^J^-^A 3-h U 7Jkt0^f 
15 4-^fJl/7i^Mj^ 1 )A^>^7JWO^>'f>X;^^-f 1 
Tfc'tK [7] ©ft^i^ h U 7xn;PXj^^7A^>^ 7^ 

2 o\zmm<Duvz h&mm. 
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2 3 . m%mm#\z «fc vnzmtk?z>4kGwt it, HtTia-^ [ i 

2] 



2 4. -JtSiS [4] T^n^MMMI^J; DmSr^^f Zfc&tyh 
-«5£ [12] T^^n-?)^ltliBIIt^J;D^^%^T§ft:^^i©M 
10 *tt##5 0 : 1-1 : 5 CD*&fflT&£ E t fit ^ 2 3 \Z 

2 5. -*8!j£ [ 1 2] ©fb^%^\ ^7x-JV3"h-^A y^?;^ 

15 XW-h, y7x-^3-FZ9A 3- h >J 7 )V^U ^^)V^y^. 
yXJlft^-h, y7x"Jl/3-Fz^A 3,5- v-b U 7 )V^U 

^>if >x;v*^- K v 4-/fjk7x-^3-H-7A / 7 ;y :t 

7;i/^n^7^>X;kxK^" K ^ 4-/f;k7i^^3-H-7A ^ 
20 >$7 fr-tU^y-V. yZJVft* — K >^ 4-^^7x"^3 - F~7A 

s-h u 7;i/*ny^;i^>i£>x;i/**- hxtev 4-^fji7x^jka 

- 3,5-V-h U 7;V^D^g 1 J|/^>if >7JI/^^- hts§, 
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[12] 
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[6] 




[5£4>> R 4 , R 5 , R 6 , R 7 , R 8 , R 9 7kZ$n \tmW>tM 



[5£*, R 4 , R 5 , R 6 , R 7 RtfR 8 tetflBiHt;.] T^^tlSfb 

io &mm&±t, tib-isiC [i 2] 



l<}iM«©7J^M^Sb,xi^it3~8o;\n7WS, 

an§fe©^t iTfci^7'j"jn^gTo]T^$n§^ii« 

27. -jR^ [6] z nzWiKmm&iz&r) zfc&yst 
-figs: [73 Tw*n*ttWiRiisitfc«fc»3»*«^*r5ft^*toa:» 
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ttmifl2 : i~i : 5(Dmmr$>r>, ^o, -«5£ [6] t^$n§t 
R8W^«fcDm*»^-r5ft#«©iesai:-'jR^ [12] T^$n^^ 

MI>lfilt^J;D^^%4T§fb^%i:©««^*^5 0 : 1 ~ 1 : 5 <D 

2 8. [6] ^znzmftmmRizkvm&m&Tzfc&yst 
[7] T?^snaiftit«M»fc«fc0K*»^r*ft^i»t--jK3S; 

[1 2]TS^n§(fc^ 1 iSH^t§i^H^^T,-tS[ 6] 
©ft^^^^7 x -;i/-2,4,6- h U ^^;i/7x-;i/X;i/^n^A^>^7 

io ;w^n^>if >x;i/*^- K i?7x^-M,6-HJ^5 1 ;P7x-;^ 
a 3- K u 7;i/^-n^^;i/^>^>x;i/5tx^- K y7irji». 

2,4,6- h U ^fJl/7x"Jl/XJl/*^7A 3,5-v-h U 7 ;P # n * ^ 
>if>7Jl/#*- K ^7xZJM-^fJV7x^7W-7i^>^ 
^;V^D^>if >X;i/*^- K 77x-jM-^^ 3-HJ7;VtD 
15 >X;i/*^- hXHi?7x«;M^5 : ^ 3,5-y-hU7JV 

tD^?JK>if~>7J^^-hT*D, [7] Oft^hiJ 

7xn;px;P*nC7A^>^7;v^-n^>i?>x;p*^~ K MJ7x 
3- h U yjv^v * ^;i/^>if hx« h 

u 7x-^x;v^-7A 3,5-v-h u 7;i/^-D^^;^^>if 
20 -iKSti 2] ©ft^s;7x-Ji/a-H-'7A 

Mn7^ >X^*^-h,^7x-;V3-H-7A ^7^7*7^ 
n^-^^>x;i/*^- h,v7x-jva-F-7A ^>#7 Jitney 
-tf>7UJ/^-K y7x"^3-F^7A 3-h 'J 7JWP^f;K 

25 ^;i/^>if K v 4^fjV7x^a-F-7A /^7 

JWD7^>7J^^-h, V 4-/f^7x-^3-Hz7A A7°* 



WO 03/007079 PCT/JP02/06218 

89 

-;i/H- 3,5-v-h u ^;v^n^^;i/^>if 

2 9. [3] ©R 3 ^*'§:4~1 0 © 

b < ttS*i©^ 3 Wl7)V*)V&. m 3 MS£WT£i*St$: 9 

3 0. -iK [3] <Z)R 3 TS$n5»^£S^ tert-^^;V«, 1- 
SRtf 4-^ f V-4-f h 7 t H n H 7 - JVS 

15 3 1. -flgjS [4] ©R 5 WR 7 AD$*> 

3 2. Sfc, -$£5£ [4] ©R 9 &tfR 10 ^\ ^«?^VIL,T7J<*J^?X 
\*Mm& 1 ~ 4 ©Eilt^b < H^t07J^JVSTS5»^ 3 1 
20 fc|B«©l/$?X Ma^«i. 

3 3. [4] T^^nSjKltlS^lttJ: Dm£^£T£^tJ(Z) 

7;PtD^f M>f >^M^- 3,5-5?- h U 7 ;i/;f P ^ 

^>^?>X;i/*^- hT?»Sfl*«3 2 fcfa«©l^5?X hMtfo 
25 3 4. #'jY-©II¥^fI^5, 000-20, OOOT^D, 

5>«#u. o~2. 5 -eftsir^ 1-33 ©Mn^tse© i/^" 
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